Concentrations of three anti-infective agents in tear film were monitored after one topical application in rabbits. Ofloxacin concentrations exceeded the MIC for 90% of the organisms tested (MIC90) (gram-negative and gram-positive organisms) for 240 min. Tobramycin concentrations exceeded the MIC90 for 10 min. Gentamicin concentrations exceeded the MIC90 for 20 min for gram-positive organisms and 120 min for gram-negative organisms.
compound is a useful gauge of effective concentration. In this study, the durations at effective concentrations of ofloxacin and the commonly used aminoglycosides gentamicin and tobramycin were determined.
(Results of this study were reported as a poster presentation at the 61st Annual Meeting of the Association for Research in Vision and Ophthalmology, Sarasota, Fla., May 1989.) Drug concentrations were measured at multiple time points after a single topical application. The test formulations were 0.3% ofloxacin, 0.3% gentamicin (Genoptic Liquifilm; Allergan Pharmaceuticals, Irvine, Calif.), and 0.3% tobramycin (Tobrex Solution; Alcon Laboratories, Fort Worth, Tex.). Healthy female New Zealand albino rabbits (Vista Rabbitry, Vista, Calif.) weighing approximately 2.0 to 3.5 kg were each treated with 50 IL oftest formulation placed in the lower conjunctival cul-de-sac of the left eye with a micropipette. After drug application, the eyelids were held closed for 30 s.
Tear samples were collected from the lower conjunctival cul-de-sac with a Schirmer strip before treatment and from 1 to 360 min after treatment. At each time point, tear specimens were obtained from 10 rabbits and specimen weights were recorded. The Schirmer strips containing tear samples were dried immediately under a stream of N2 and stored at -20°C until they were assayed. Intraday and interday assay precisions were determined with six sets of control samples at four different drug concentrations. The intraday coefficient of variation for tear sample assays was 2.4 to 3.8%; the interday coefficient of variation was 1.4 to 5.8%.
Gentamicin and tobramycin were measured by commercial radioimmunoassays (Diagnostic Products, Inc., Los Angeles, Calif.). The limit of detection on Schirmer tear strips was 10 ng for gentamicin and 5 ng for tobramycin. According to the manufacturer, the cross-reactivity of the antibody used in each of the two assays was negligible for a large number of antibiotics.
The gentamicin interday coefficient of variation for quality control tear sample assays at three concentrations ranged from 12.4 to 14.6% (n = 15). For tobramycin, the interday coefficient of variation was 6.0 to 27.6% (n = 5) for three concentrations in the low range and from 12.2 to 17.8% (n = 9) for three concentrations in the high range.
The concentrations (mean + standard deviation) of ofloxacin, gentamicin, and tobramycin in tears following topical administration are shown in Fig. 1 . The patterns were similar for the three drugs; all three exceeded 2,000 ,ug/g at 1 min after treatment, declined rapidly to approximately 10 pug/g or less by 40 min after treatment, and then diminished gradually. The half-lives for the slow-elimination phase were approximately 210 min for ofloxacin, 274 min for gentamicin, and 231 min for tobramycin. The areas under the concentration curve, which measure both the drug level and the period over which the drug level is maintained, were 13.7 + 1.4 mg min/g (mean + standard error of the mean) for ofloxacin, 16.2 + 1.2 mg. min/g for gentamicin, and 13.7 + 1.4 mg min/g for tobramycin over the 360 min after treatment.
Concentrations of the tested drugs in tears were compared with the MIC%0s of the drugs (11) . The reported MIC90 of ofloxacin against 190 gram-negative and 229 gram-positive organisms from ocular sources is 2 ,ug/ml (11) . This is substantially lower than reported MIC%0s for gentamicin against gram-negative (8 ,ug/ml) and gram-positive (16 p.g/ml) organisms and for tobramycin against gram-negative (16 ,ug/ml) and gram-positive organisms (16 p.g/ml) (11) . As shown in Fig. 2 
